INTRODUCTION
In the past few decades, numerous studies have revealed a relationship between psychosocial factors and the survival of cancer patients. Previous clinical studies have also revealed a prognostic association between severe life stressors and recurrence of breast cancer. Ramirez et al. (1) reported that severe life-threatening events and difficulties were significantly associated with the first recurrence of breast cancer. In these severe situations, emotional support seems to be linked to the behavioral component of adjustment to cancer. In addition, it has been reported that family support is an important factor in the adjustment of patients with chronic disease (2) . Supportive familial relationships are particularly important to cancer patients, because of the fear and uncertainty associated with cancer (3) (4) (5) (6) .
Previous studies have also demonstrated that being married is associated with increased survival of patients with any disease (7, 8) and in cancer patients (8, 9) . Other evidence points to the role social support plays in alleviating the impact of stress on the individual and in facilitating adjustment when illness occurs (5, (10) (11) (12) . The effect of psychosocial intervention on the survival time was studied by Spiegel et al. (13) in women with metastatic breast cancer. At the 10 year follow-up, patients who had had psychosocial intervention lived on average twice as long as the control group. Involvement in satisfying work (14, 15) and being religious (16) have also been found to be related to adjustment to illness.
Hobbies and habits such as alcohol consumption and smoking are considered by some people to alleviate their emotional stress. However, these two factors have rarely been studied in relation to prognostic factors for cancer patients (14, 17) .
The purpose of the present study was to explore the existence of relationships between selected psychosocial factors which are considered to buffer emotional stress, such as the fear and uncertainty caused by cancer and/or life-threatening events and survival of the surgically treated patients with breast cancer.
SUBJECTS AND METHODS
The study population for this analysis included female patients who had undergone surgery for primary breast cancer between September 1, 1986 and January 31, 1995 at the Tochigi Cancer Center Hospital, Utsunomiya. Patients who were diagnosed with in situ carcinoma or with multiple primary cancers were excluded. This left a total study population of 398 patients with histologically confirmed breast cancer. Some of these patients were treated with radiation and/or chemotherapy in addition to the surgical treatment. Almost all patients were followed up as outpatients after treatment, so we were easily able to obtain follow-up data. From each medical record, we took the patient's age and stage of the disease at diagnosis, as well as marital status, occupation, constitution of family, religion, habits and hobbies, which were obtained at interview with the patients themselves at first admission. In addition, we obtained the records of surgical method, subsequent final curability judgment made by the doctor who had treated the patient after all treatment was completed during the first admission, outcome and causes of the patient's death if she had died during the following-up period. Some of the patients enrolled in this study formed a social circle from 1990 and held parties every 2 months. They also had occasional trips or meals with other people in the group. The purpose of the party was to facilitate mutual communication and psychological support. Interactions within the group often involved selfdisclosure and sharing of mutual fears and concerns and also often fostered telephone calls among members between parties, visits to their houses and visits to members when they were hospitalized. We checked whether or not each patient enrolled in the present study joined the circle.
The relative importance of multiple prognostic factors on survival was estimated using the Cox proportional hazards analysis method (18) . This data analysis was performed using the SAS procedure PHREG. A p-value of <0.05 was considered statistically significant.
RESULTS
The study involved 398 patients. TNM staging was performed by correlating the post-operative histological fmdings: 116 (29.1%) patients had TNM stage I disease; 208 (52.3%) patients had stage IT disease; 61 (15.3%) patients had stage III disease; and 13 (3.2%) patients had stage IV disease ( Table 1) . The age at diagnosis of most of the patients was from 40 to 49 years (35.7%) ( Table I ). The demographic and clinical characteristics of the patients studied are shown in Table 2 . Partial mastectomy was performed on 53 (13%) patients and simple mastectomy, modified radical mastectomy and radical mastectomy on 4 (1%),226 (57%) and 115 (29%) patients, respectively. In addition to the surgical treatment, 258 patients (65%) had adjuvant chemotherapy. Hormonal therapy and radiotherapy were provided to 177 patients (44%) and 50 patients (13%), respectively. Of the patients who received adjuvant chemo-hormonal therapy, 42% were prescribed oral UFT (tegafur-uracil, 300 or 400 mg/day, 2 years) alone, 7% were administered oral tamoxifen (20 mg/day daily, 2 years) only, 15% received combination chemotherapy with or without tamoxifen, which consisted of oral cyclophosphamide (100 mg/day, from the first to the fourteenth day), 5-fluorouracil (5-FU) (500 mg/m-' i.v. on the first and eighth days) and adriamycin (20 mg/m 2 i.v. on the first and eighth days) every 4 weeks, 8% had chemotherapy with or without tamoxifen, which consisted of oral cyclophosphamide (100 mg/day, from the first to the fourteenth day), methotrexate (40 mg/m 2 i.v, on the first and eighth days) and 5-FU (500 mg/m 2 i.v. on the first and eighth days) and 20% received chemotherapy with 5-FU or associated agents with or without tamoxifen. The other patients who received chemo-hormonal therapy were administered a combination of some of the aforementioned anticancer agents with or without adriamycin-related compounds. Combination chemotherapy was repeated every 4 weeks with a maximum of six courses. Radiotherapy was usually 50 Gy delivered for local control. During the follow-up period, contact was lost with two patients. All the remaining patients were followed up to the end of October 1995 or death. At that time, 48 patients had died of breast cancer and 348 patients were alive.
Since it is well known that there are many clinical factors that influence the prognosis of breast cancer patients, the crude effect of each factor was first evaluated. First, age, TNM stage, surgical methodology and curability according to treatment were incorporated into the model as ordinal categorical variables. Accordingly, TNM stage I, II, III and IV disease was scored as 1, 2, 3 and 4, respectively. With regard to surgical methodology, partial mastectomy, simple mastectomy, modified mastectomy and radical mastectomy were scored as 1, 2, 3 and 4, respectively. For curability according to treatment, temporary cure, non-curable and permanently curable were categorized as 1, 2 and 3, respectively. All four clinical variables, i.e. age, TNM stage, surgical method and curability according to treatment, were found to be significant predictors of survival as follows: age (hazard ratio 0.69; 95% confidence interval 0.51-0.94); TNM stage (hazard ratio 2.98; 95% confidence interval 2.07-4.29); surgical methodology (hazard ratio 2.07; 95% confidence interval 1.29-3.32); and curability according to treatment (hazard ratio 0.35; 95% confidence interval 0.21-0.56). Second, the above four variables were incorporated into the model as sets of dummy categorical variables. The results are shown in Table 3 . For age, the hazard ratio between 40 and 49 years decreased in comparison with that for patients under 40 years. However, the hazard ratio between 50 and 59 years increased in comparison with that between 40 and 49 years and again decreased for patients aged over 60 years. With regard to TNM stage, the hazard ratio increased as the stage of the disease at diagnosis increased. For curability according to treatment, the permanently curable category had the lowest hazard ratio and appeared to show a decreasing tendency. With regard to methodology, there appeared to be no definite hazard ratio tendency. However, as the choice of surgical method seemed to be determined by TNM stage, survival analysis was performed adjusting for age, TNM stage and curability according to treatment and excluding the surgical method. Moreover, on the basis of the above analytical results, the analysis was conducted incorporating all three variables into the model as sets of dummy categorical variables. The Cox proportional hazards method was used to calculate each estimate of the instantaneous relative death rate for each psychosocial factor separately, after adjusting for the three significant clinical factors (age, TNM stage and curability according to treatment). The results of analysis are shown in Table 4 . The number of hobbies and children were studied as continuous variables. Six variables, namely being a widow, having a hobby, number of hobbies, number of female children, smoking and alcohol consumption, were revealed to be significant predictors of survival. Whether or not breast cancer patients were employed was found not to be a significant prognostic factor. The risk for survival among widowed patients was significantly higher than among patients with other marital status (including all three other categories, married, divorced and single) (hazard ratio 3.70; 95% confidence interval 1.52-9.09). Only one deceased patient was divorced, so survival analysis was not performed for that category.
JpnJ Clin OncoI1998;28 (1) 39 Participation in the social circle of breast cancer patients was not a significant prognostic factor. Patients who had a hobby proved to have longer survival times than those who had no hobbies, adjusting for age, stage of disease and curability according to treatment (hazard ratio 0.46; 95% confidence interval 0.25--0.85). Additionally, a positive relationship was found between the number of hobbies the patients had and survival time (hazard ratio 0.64; 95% confidence interval 0.42--0.98).
Religion did not have a significant impact on the survival of surgically treated breast cancer patients. The presence of a child did not influence survival. However, female, not male, children of surgically treated cancer patients had an impact on survival; as the number of the female children increased, the survival time of the patient increased (hazard ratio 0.65; 95% confidence interval 0.43--0.98).
Smoking was found to be a significant negative predictor of survival (hazard ratio 2.04; 95% confidence interval 1.01-4.17). However, drinking alcohol had a positive impact on the survival of breast cancer patients (hazard ratio 0.09; 95% confidence interval 0.01--0.68).
DISCUSSION
Previous studies have revealed a significant association between severe life events and recurrence of breast cancer (l). Recent work has shown that social relationships and contacts can promote health and protect against disease (12) . Inaddition, it has been shown that improving the quality of life should be a major objective in the treatment of advanced breast cancer, because there may be a causal relationship between quality of life scores and survival duration in cancer patients (19) . However, hobbies, which are considered to be closely associated with quality of life, are seldom taken into account as prognostic factors (14) .
In this study, we tried to elucidate the association between psychosocial factors, including hobbies and habits, which are assumed to alleviate the impact of stress on individuals and facilitate adjustment when the illness occurred and the survival of surgically treated breast cancer patients.
After adjusting for clinical factors, six variables, namely marital status, having a hobby, number of hobbies, number of female children, smoking and alcohol consumption, were revealed to be significant predictors of survival.
In a previous study, involvement in satisfying work has been found to be related to adjustment (14, 15) . In this study, 207 patients (52%) had occupations. However, we did not find an association between patients having an occupation and their survival. In this regard, the degree of satisfaction in their occupation might have to be taken into consideration.
In the present study, the survival time of widowed patients was shorter than for patients of other marital status. Goodwin et al. (9) demonstrated that unmarried persons with cancer have decreased overall survival after examining the survival of patients with cancer in various sites on the basis of population-based data. Others have also demonstrated the survival advantage of married persons (7,8,15,20) . The widely accepted explanation as to why Factors affectingsurvivalof surgically treated patientswith breastcancer married people have lower mortality from cancer is that marriage provides social support, which has been postulated to buffer the effects of stressful events (21) . Widowed women might have taken care of their spouse before they suffered from breast cancer and have experienced many sad events, especially the death of their husband. In addition to these sorrowful experiences, they have lost their main provider of social support. We think that a series of such stressful events and the loss of familial support might shorten the survival of the widowed women.
Social affiliation refers to the mutual dependence between people. Social contact can provide opportunities to exchange information, obtain reassurance and reduce feelings of loneliness and isolation (7, 11, 22) . We expected that the patients who belonged to the social circle, which provided social support for isolated individuals, would have longer survival times than non-participants. Unexpectedly, our study did not demonstrate a beneficial effect of participation in the circle on survival among the breast cancer patients. We do not have a definite explanation for this finding. The presence of those patients with a short duration of participation (median duration 3 years, maximum 6 years) and those with low attendance at the parties might cause such a result. Further investigations are needed to determine whether the social contact associated with group activities can prolong the survival of breast cancer patients.
In the present study, patients who had a hobby lived longer than those who had no hobbies and, as the number of hobbies increased, the risk of death decreased, after adjusting for age, stage of disease and curability according to treatment. Hobbies such as painting, composing haiku poems, dancing, keeping a garden beautiful, etc., may afford patients strength to live and mitigate the disease-induced stress in accordance with the improvement of quality of life. In addition, the affiliative networks which were made through hobbies might provide opportunities for social contact, reducing feelings of loneliness and isolation. These emotional factors might have significant effects on adjustment and result in longer survival. In a previous study, spending more time on leisure activities appeared to be related to breast cancer patients experiencing less distress, but this result did not reach statistical significance (14) . In a Tecumseh community health study, the predictive effect of leisure activities on mortalities, which involved socializing with other people, either friends and family (e.g. pleasure drives and picnics) or others (e.g. cultural and sports events, classes and lectures) proved to be consequential (10); however, passive/solitary leisure activities such as reading, listening to the radio and watching television were associated with an increase, rather than a decrease, in mortality. In this regard, House et al. (10) suggested that to have beneficial effects a leisure activity or relationship must involve greater active effort by the individual and some contact with other people. Therefore, the importance of hobbies as a prognostic factor in cancer patients might have to be further analyzed considering whether the hobbies are active or passive.
Religions such as Buddhism and related religions and Christianity did not have a significant effect on survival in our study. Being religious has been reported to be related to adjustment (16) . However, adjustment to the illness may depend on the deepness of the faith. In this context, we agree with Carey's opinion that the quality of religious orientation, rather than mere religious affiliation or verbal acceptance of religious beliefs, is the most important religious variable. Further investigation is needed to elucidate the association between religion and survival of cancer patients.
Having a confidant may mitigate the effects of a traumatic event or difficulty and prevent the onset of psychiatric disturbance. Among other things, emotional support is often best provided by the family. Many previous studies have suggested that adjustment to cancer is better in a close family environment where feelings are openly expressed and there is an absence of family conflict (3, 4, 6, 23) . We demonstrated that in spite of a lack of effect on survival by male children, female children have an impact on the survival of breast cancer patients; as the number of female children increased, the survival time of the patients increased. The causal aspects of the relationship between female children and survival of the patients are not clearly defined. Recent findings offer support for the hypothesis that it is important to the physical health of cancer patients that they express their emotions and receive support from others (24) . The results of the present study suggest that a female child being of the same gender as the patient might be an important factor as a receiver of her mother's emotional expression and as a supporter of her mind. In this context, we would like to stress the family environment as a significant predictor of breast cancer outcomes.
Smoking was found to be a significant negative predictor of survival. This is consistent with a previous report. Scanlon et al. (17) examined the association between cigarette smoking and the development of lung metastases in a group of 835 breast cancer patients. They found a significant association between a history of cigarette smoking and risk of development of lung metastases. In addition, the risk of lung metastases increased as the number of cigarettes smoked in a lifetime increased. In their opinion, the subtle changes in the lung tissue that might result from exposure to cigarette smoke could be the explanation for the predisposition to lung metastases. A history of cigarette smoking may be used as an important prognostic factor for breast cancer patients.
Unexpectedly, alcohol consumption had a positive effect on the survival of breast cancer patients. We have no defmite explanation for this positive impact. However, patients who had a habit of drinking in the present study generally drank a small to moderate amount of alcohol and usually drank three or four times a week. A small to moderate amount of alcohol might settle the uneasy mind and might improve the patient's adjustment to cancer.
In this study, we have explored the significance of psychosocial factors, focusing merely on the family environment, hobbies, habits and several other factors on the survival of breast cancer patients. However, the potential contribution of psychosocial factors to cancer survival has attracted great attention and an increasing number of studies have been reported (25) . On the basis of the results obtained, at least four broad categories of psychosocial factors have been proposed as being linked to the survival of cancer patients: (1) adjustment to illness; (2) emotional expression (fighters vs compliers); (3) will to live; and (4) emotional stress (25) . The prognostic factors we have proposed seem to have some direct or indirect relationship to the above-mentioned psychological factors. Recent studies have examined the possible effects that immunological and central nervous system-mediated mechanisms might have on the tumor-host relationship (26) . Several investigators have shown that marital disruption is associated with measurable abnormality of immune function (27, 28) . Levy et al. (26) demonstrated that natural killer (NK) cell activity was a strong predictor of disease outcome. Higher NK activity at follow-up predicted non-recurrence of early-stage breast cancer during the follow-up period (26) . In this context, the prognostic factors we have proposed could be associated with an alteration of immune function (29) , and might contribute to the outcome variance of breast cancer patients.
Socioeconomic status has also been shown to have a relationship with cancer survival (30). Cella et al. (30) reported that the survival of patients with lower annual incomes and educational level was significantly shorter than those with higher income or education, respectively. Since we have no data about the socioeconomic status of our patients, we are unable to address the relationship between these factors and the length of survival of breast cancer patients and cannot rule out the possible influence of socioeconomic status on our results, which may have some relationship with the variables we propose.
Jamison et al. (25) followed patients with metastatic breast cancer and assessed the significance of various psychogenic variables on their longevity. Their results revealed no significant relationship between psychosocial factors and length of survival and suggested that, for breast cancer patients with metastatic disease, disease-related variables probably outweigh the influence of psychosocial factors. In our study, patients with stage IT disease comprised about half of all the patients and the proportion of stage IV patients was small (3.2%). It should be noted that in advanced stage, disease-related factors might outweigh the influence of psychosocial factors in determining the length of survival.
In addition, we obtained the necessary data from patients' medical records only at the time oftheir admission. Subsequently, we neglected changes in the constitution of each patient's family, hobbies and habits during the follow-up period.
Overall, we demonstrated that having female children, hobbies and a habit of drinking small to moderate amounts of alcohol were positive predictors whereas being widowed and smoking were negative predictors for survival of surgically treated breast cancer patients after adjusting for age, TNM stage and curability according to treatment. Each of these factors could be used as a psychosocial predictor of survival. However, further investigations enrolling a larger number of patients are needed to determine the impact, if any, of these factors on survival and to elucidate the mechanism underlying their influence.
